NOBEL
over it, it would become quite brittle and would be easily excavated.
Having thus made a considerably larger hole the operation could
be repeated, and thus large masses of rock could be broken up.
From the period of the 'eighties onwards, possibly in connection
with his work on ballistite, Nobel's interest tended to be centred
more and more upon the problems connected with artillery and
munitions, which, as he was wont to emphasise, had a particular
fascination for him from the purely theoretic point of view. At
the same time he kept on putting obstacles in the way of a practical
application of these inventions,
The following ideas in the field of munitions which he worked
out during this latter period arc particularly worthy of mention.
He endeavoured to construct a noiseless gun, as well as an expanding
obturating band for projectiles to save the wear and tear of the
bore, and made experiments with fuses for shells and rocket guns.
He also tried to discover a process for the internal forging of gun
barrels. The noiseless discharge of the bullet was to be effected
by securing that immediately before the bullet left the muzzle, a
sort of clack-valve should drop behind it, so that gases should be
discharged through a silencer. These experiments were partially
successful, but had no real practical value.
The expanding obturating band* was achieved by means of small
powder charges laid in separate chambers in the back part of the
projectile. The imprisoned gases necessarily pressed the copper
lining forcibly against the bore of the gun, whereby a very high
pressure of gases could be achieved. This invention proved per-
fectly sound in theory, but had certain practical complications and
objections which prevented its being brought into actual use.f
* Swedish patent No. 7096 of the i9th January > 1895.
t Nobel discovered a really brilliant method for testing the value of an expanding
copper band in lessening the wear and tear on the bore. In general, wear and tear increases
in propottion to the calibre, and such wear and tear is caused by the heat produced
by the charge. In order to carry out an experimental comparison under exactly similar
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